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(57) Abstract 

A DNA encoding a polypeptide comprising the whole amino acid sequence described in SEQ. ID NO: 17 of the Sequence Listing or a 
part of the same or a polypeptide containing the above polypeptide which has a receptor activity capable of binding to mouse PBSF/SDF-1; 
a polypeptide encoded by this DNA and having a receptor activity capable of binding to mouse PBSF/SDF-1; cells expressing this 
polypeptide and human CD4 protein; and a method for screening an AIDS onset inhibitor, an HIV-1 infection inhibitor, etc. which 
comprises using the above-mentioned cells. Thus the invention provides a novel mouse CXC chemokine receptor gene which is useful in 
studies on a remedy for AIDS or the mode of action in the infection with HIV-1, a method for screening an HIV-l infection inhibitor, etc. 



o ^— 

mm 

sf/sdf-i tis-&priBtt -stfe*w-r y - k-t « dn a 

; tDNACJ:^- KSttStfU KTfeoT. ^XPBSF/SDF-1 h&<& 

^•etti/H?^^-stt*=fir-r«*u^f- k : krck t hCD 4 ^ 

w**w*»ar3tti» : ^o^itMfa^ffl^^c k&^wit-rzA idsm 

iO. A IDSOMIMH I V- 1 ©JKJfe©fffflajf5^©W3ecWfflni:. «f 
i^7^xCXC^^>l/W-i|<S^ H I V- 1 JRife|H##J©^^ 



A L Tvi"<— T F I 

AM T/i^y— T FR 

AT * S y T G A 

AU rf"— * h7 y 7 G B 

AZ T-tf/l"-^ v?-* > GE 

BA ^^^7-^;U7x3'et GH 

BB y*/U^« GM 

B E ^yU^r— G N 

BF • 77^ GW 

B G y T G R 

§i CitY. , HU 

B R ^7 1 D 

B Y *<7/U— is I e 

ca I L 

C F «|>*77y* I s 

CG =^=f— #ftH IT 

CH j p 

C I a — hS?#7— KE 

CM * > /U— > KG 

CN f| KP 

CU KR 

CY */n^ -KZ 

CZ LC 

D E y LI 

DK — # LK 

EE a:* b=-7 LR 

ES **<-fV LS 



7 4 V7 V K 

7 

=?y 

y- 

7^^7> K 

-< ^ y t 

B* 

h • A">7 
y tr>ya^: 

* y - 
y ^<y r 



LT V h7-7 

LV 7h0^T 

MC ^-^zj 

MD ^WK^7 

MG -^^1S^i3J^ 

MK -v>r K-7IB^— rT* 

ML ^ y 

MN ^V=fyU 

mr y^—r 

MW -^-7^^ 
MX = 

NE ^ ^ai— /U 

NL 7T7>y 

no y-/u«>x- 

N2 • K 

PL 7>K 

P T #yu K #yu 

RO /u— - T 

RU d->T 
SD y> 

SE * £ ^— ^> 
SG a, 

SI *n — 7 

SK Xu77*r7 
S L • \sOr^^ 



SN -fc^jSf/V 

TD ^--f — K 

TG h — =r- 

TJ * v?*** > 

TM hyu^>— 
TR = 

TT V y K • K^=T 

UA 

ug 

u s *g 

VN ^^=ih-7-^ 

YU za.-=i-^7^-<T 

ZW ^ ^ 




WO 98/35035 PCT/JP97/00299 

Iffl flf 

mis,*?* xcxc**** yv-t-??- 

hXliTvj'^ h©x? <J --yrUik, &tfA I DSS&EEEMSiJXtiH I 

v- i j&mm.&me>x9 v --^irftmizto-rzo 

7 1/ ^^-^1^: ir'^IHtaiPIS*^: 5 56*. 8Mffi> £ 

;^-^:I^MM^TSIiit5 (Baggioloni. M. Immunol. Today 
, 15. 127-133 (1994) 0 iS^s jKjfe-T 5 &JfiL3$C*f LTfeSgffiCDS«14^W L 

> #«4oo->xf>r ymm&irrzxi)*'? 1 ? Kotfw^M^nfc 

— ~C$>Z>tcib > >r "til 4 XChemokine; Chemoat tract ant and cytokine activit 



o ° 

WO 98/35035 PCT/JP97/00299 

y) <ti$r££ftT^3(Lindley, I. J. D. Immunol. Today, 14-24(1993)) 0 

^6(Baggioloni. M. Adv. Immunol., 55, 97-179(1994)) 0 

cnjTClI^nfcCXC^r^*^ >li. PBSF/SDF-K IL-8(Yoshimura.T. 
Proc. Natl. Acad. Sci. U. S. A. 84. 9233-9237(1987)). NAP-2(Walz. A. 



Biochem. Biophys. Res. Commun. . 159. 969-975(1989)). NAP-4. GRO a(Richm 
ondo.A. J. Cell. Biochem.. 36. 185-198(1988)). GRO /S(Haskill. S. 
Proc. Natl. Acad. Sci. U.S. A. 87 , 77732 -7736 (1990) ) , GRO r(Haskili 
. S. (1990) flfjffi) N GCP-2(Proos t. P. «s> % J. Immunol. . 150, 1000-1010 

(1993) , ENA-78(Wayz. A. £>> J . Exp. Med.. 174, 1355-1362(1991)). PF-4 
(Deuel, T. F. Proc. Natl. Acad. Sci.U. S.A. 7 4 , 2256-2258 (1977) ) 
. t r-CXCR4/fusin/HUMSTSR(Feng. Y. Science, 272. 872-877(1996)), SO'IP 
-10(Dewald. B. Immunol. Lett.. 32. 81-84(1992) Tfe^o 

-fbTCC^^*^ MCP-l((Yoshimura, T. J. Immunol.. 142, 195 
6-1962(1989). MCP-2(Chang. H. C. Int. Immunol. . 1. 388-397(1989)), MCP 
-3(Van Damme. J. «ck J. Exp. Med.. 176, 59-65(1992)). MIP-1 <z(0baku. K. 

J. Biochem. . 99. 885-894(1986)). MIP-1 /3 (Lipes. M. A. Proc. Natl 
. Acad. Sci. U.S.A.. 85. 9704-9708(1988)). RANTES(Schall, T. J. Imm 
unol.. 141. 1018-1025(1988). I-309(Mi 1 ler. M. D. J. Immunol.. 143, 2 

907-2916(1989)) & £tfi:*-**i/>(Jose. P. ^ J. Exp. Med.. 179, 881-88 
7(1994) ) T-$>3o 



2 - 




WO 98/35035 PCT/JP97/00299 

fftcD6jfii3*T*>.5#SJ$. u v^^co^tii, -en-en— sb© cx 

cfc^tfccy^-r >c«fjtS!**<«^$nT^-5o thy >^^o*^si4 

tltlt CCy^^^fV CDRANTES. MIP-1 <z> MCP-1 . f bTCXC^r^*^ 

v^xPBSF/SDF-lti. 7C*v^x#«IIIK»liait*PA6 <£D#&£n£v^xB 
OTMHSit5iHSiiHT-t LTI^^^n/cCXC^^^-r >t?*>0^ ^07 $ JWi 
MM&n^ZtlTl^ (0 1) (Nagasawa. T. £>Proc. Natl. Acad. Sci.U. S. A. . 9 
1. 2305-2309(1994)) 0 *A:«i£t hTU >'<&tztt LT fe5$^i^ffit?-feo 
C t^b^t^otl^ (Bleul. C. J.Exp.Med.. 184. 1101-1110 ) o 

*r*tr-( >CDU-tr^-{;:o^Tk> It* ©ffl&^frnT*? tK IL-8(i#M 
1$ /<£ U -b 3 I L-8RA, IL-8fc«tO'-e©fiil©CXCy^^-r >©b-tr:/* 

-T&SIL-8RB. MIP-1 afc J:C^RANTES(w#^fl<i^ Ui?:/^ CKR1. M 
CP-lC^HW^U-b^^-TfeSCC CKR2A. MCP-1 £ O'MCP-3 {C4#HW/SCC C 
KR2B. MCP-3 , R ANTES IZ&mtfitSl V-ffi? -"Cfc £CC CKR3(C 

ombad i e r e . C. J. Biol.. 270. 16491-16494 (1995). SrtrMIP- 

1 a. MIP-1 B. RANTESC#^^U-tr^^-T$>^CC CKR5 *<fR££nT^<5 
o flbEt h CXCm^ >T£>£SDF-1 Hr7^-t LTCXCR4/f usin/ 

HUMSTSR ^l^^^n/io 

£*r. .LSB©^*^ > U-t?:/^-©? *>CC CKR5, CC CKR2B. CC CKR3fcJ:0' 
CXCR4/fusin /HUMSTSR teMMJbK#£-r 6 ?KT£> 3CD4 tmtHLTHI 
V-l Ol/W- t LTCDfFffl^-^oC $ £ CI -en-en© U -tr :/ rJ 7 — © >J 
> K(lJ:<9^n'a>©U-tr7 e ^-^^t-aHIV-l ©ffi&#PltF<*n5 C £j&<HJ! £rfr> 

AIDS©lsH^-r ;UXT£>6HIV-1 ©Jfi&tAIDSOSI^KtiteSt©^:* 2 S© 
HIV-1 ^H4ltl^o v^n^T-^ T^^CIM^M 



o 

WO 98/35035 PCT/JP97/00299 

u ^(it y >;<mzm$k-tzTmMwm$rtkn iv-ntT y >^^a©«^ 

tAIDSOSSffitlM-^UTl^o -hIS©2»©HIV-l ^HHJ&trJBIfe-r -5 Kli. 2 o 
OUHr^j'-^Itfe^ 1 oliffii^ «©T$>£CD4 * 

-LiE©2»©HIV-l T#jfrT £ U 3 «, lo(iCD4 

9 >J<Z'g.bffimLXV-t~f?-b L/TtD^^^rtocoreceptortPf tin -5 * > 
'^iT'fe^ -LIS© 2 SCDHIV-1 ©*ft^ftK#MtottU*:/*-T£>£o 

Si5\ ^.^f&fSll^H I V - 1 ©^tecoreceptor(±C Cr^liJ y 
£>6C C CKR Tmf&WftifaVkll I V - 1 ©coreceptorliC X C T 

t^-fVl/t^^-tfc^t hCXCR4/fusin/HUMSTSR Tfe^Ct^^i;/^ 
tco JEK. C C CKR 5 ©»J KTifeSM I P - 1 a, M I P- 1 /S. R A 
NTE STm^miSl^H I V - 1 <DBi&i)K t KXCR4/fusin/HUMSTSR © 'J 

k-c*>* t hPBSF/sDF-iTTiteii&ffcraftttH i v - i ©fijfe^nf nif 

— ^T. T«BflS«cJtiPittH I V- 1 (Di^Ct hCXCR4/fusin/HUMSTSR ©£© K 
5 t hCXCR4/fusin/HUMSTSR Ii7ilfllut^-T^f), 4o 

>k£ 9 J&fifcsn y # > KifciiH i v- 1 tofe 

^i:tIti5t#x.bn^o t hCXCR4/fusin/HUMSTSR ©«I6 -f >£|^£ 
-TSKIi P-tr^^- t L T ©£#«£#«*: n* J: 9 ttCXCR4/fusin/HUMSTSR !£ 
^^r^-T^^^-e^^o t hCXCR4/fusin/HUMSTSR ©ligF^V^ 

stsctii, h i v- i «i«!ifl$»iora5gfrffi«>T^rffl-c&So 

HIV-1 ©ttWFllttolgHt^S^*— XA^HB-rs^fti, ^;U*© 
f&^l-&WteMil&ftm^&WZfrlz?&(Dtmm. HIV-1 ^©^7=;H!j!&j£§S 




WO 98/35035 



PCT/JP97/00299 



^^t^oTV^«n/ill«»ttTfe*3&< % HIV-l C^t5 fc^SfR^litt^ 

o 

STOPfSii. v^xMBS^CD^^ ^xcDfe^-OSPS^fiPSE-r & 0 th CD4(iHI 
V-l C^tS^, V5XCD4 (iHIV-1 d^bttl^o L/^U dtt£-C(DBBf£ 
in vitrodfc^TT tol&fa&tt^V xmmte&m&Mmiz t h CD4£f£ 

HIV-l tif^tr J: 0 CD4»tt«Hl!a{r»-r'5©lfefiE*(CMI|^KJ6t)tl-5o £>&lfc 
lim^^JR^-rS/ctom^mv^i-e^a^T-ymiRlf** (M-tropic) 

Hiv-i s^ittT-r^d^oT. s^^(c#<is«)^n-5m^isii4o^-r 

ST GSe5ffe^tt^(*"C*)«CXCR4/fusin ^th CD4»t<fe»H[|&^©T 

t?x cxcR4£itM&u -en^th cxcR4«tT ^ y mm.W)m%— sci,t^£*£ 

:;rJ|^Clf:o #%^<Mi, th CD4£v^x CXCR4£h5>x:7x? 



o 



o 



WO 98/35035 PCT/JP97/00299 

h Ltzmm&WfrL^ HIV-lCD^&ftT&S t KXCR4 7^-5 X3fflJ&C:fiq£-r 6 
HIV-1 x> h U JC«t-r**ST*5*>^-5^tfettb/io 

U/c^oT^Hgogfitj^^ AIDSOteSfig&tfHIV-l ©S^©M^Ff^©?3F 

K^n^^U^^K. iS^OM^^^-, i£^m^?^-£-*rf 

-e c t^5b w# £ (i mmmm^mm-r ^ < g&^&tt £*t ~> /c^m. ^ ^ xpbsf 

cD4^^^m-r^^Ba{i M&$cmisii£ Hiv-i^a^©env m&m&mm,-? & 
^^ffiu/co ctiboiiit cxcR4^v^x^3fla(c^-r^T M^mifiitt h 

£tz, env ®i£fcb<IS V3 M^^lf fr14HIV-l © feOtCttft L/cT i&jfefc|c 
mfrtt HIV-l©*/7^;UX?n->{£ N v^xCXCR4 ihh CD4*ffll&£3i£gL 
^ £tofl&(tJ8$fel, £HIV-1 cDi^^n-^SESROVS^-y^-e^^, C 

XCR4£^-f£HlV- 1 Ozcy h 'J-i:^T*5f^^i:Lfc 0 *>^5ftJl.(w 

C 1 ) SE^JS©SEJiJ^ : 1 7 (Clsm©T ^ 7 »RJlI©£8BXli— SBfr £tt 
^tfU^^K, XliSFsHU^^ K^tfsKU^^ KT*oT, ^XPBSF 
/SDF-1 t^-^^ffincU-tr^^-^li^W-r^^U^^^ K£=>- KfSDNA, 



c 2 ) m&momn^ 1 7 matter ^ j mmm^^xit— sp©r 1 



WO 98/35035 



PCT/JP97/00299 



■I^T/f- K*3- KtSDNA, 

C 3 ) WMmoW&m^ : 1 (Cl2igCD^SB2J>J©^gi5X(i— SC^^^^DN 
A. XliiDNA^DNA-Cfe-ot, v^xPBSF/SDF-1 b&-&«!l£t£ V^zt 

CO BE«OB2^i#^-: 1 KE«®Ift&E?i|©£3&Xti— SilODNA, X 
ti|£DNA£^frDNAT£>oTs 1 E*-L©E3S<D*^ flUtU JfAXfiS&O 

^'JWK*3-Kt*DNA, 

C 5 D buIS (1) — C 4 } l^n^iaiSjcDDNA tx h 'J > hte&tt 

TtvW7*'J ^XtSDNAtfeot, v^xPBSF/SDF-l<ki£^n]Wj: U-tr:/ 
^-Stt^-r-SsKU^^ F£=»- Kt-5DNA, 

c 6 j unfa (i) ~ C5j ^^n^iem©DNA(ict<9 =3- Ksns^'j^ 

^ K-C&oT. v^7XPBSF/SDF-li:^^rtg^L/-b7 0 ^-/g14^W^-^^ , J^ 
7?- F, 

C 7 ) E?"ia©ia^l#^ : 1 7 CEftCDy ^ y »BEJiJ©£3BX(i—SBfr £tt 
£*°>l^:/f-F. XtiK^U^f- K*^tf^'J^f- FTfcoT. vt7XPBSF 
/SDF-1 nTtett U -tr :/ * -S-tt^-r * *tf U H\ 

c 8 d mMm.ow&m^ : i 7 (riaigcDT ^ j mmm(D£:%ix\t—%\i®T i 
jfflRmiz&^x, i&L±<D7z;m&m<DX^ ma. jfAX(is^©^^< 

tfe — 3*<£t^ ^o^^xPBSF/SDF-l t^pTt6ncu-t?r^-?S14*Wr*^ 
U F> 

C9) 7 0^BfiWDW3 4Cfi*-T5, fule C 6 } ~ C 8 D tvfftfr 

c 1 <n fiia (i) ~ C5D ^-rn^iamcDDNA^-i-tr^m^^^-> 



o o 
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ci n Are ci 03 mmnm^? ?-&&3E^m>A\^Tn>btizMwm& 

C 1 3 D UtTE (inXli(12) Ett©BKtelW**\ flE C 1 0 3 Eife© 

ism^ ? * - om^m^wrrmmr zzt ^itt-s, v xpbsf/sdf 

Cl 4) buE C63 ~ C9D t^n^EttO'-KU^^f- Ktc*f-r«m^a-> 

C 1 53 -^XPBSF/SDF-l^-S-WU A I D S IgM^JXIiH I V- 1 
PIS^J L T ffl ^ £ ft S fi&Bk 
C 1 63 fjE C63 — C9) t^tt^EfUD* 'J K&tf k h CD 4 * > 

CI 73 (a) buIS C6 3 ~ C93 ^-*"n^Elft©# U ^7"?- K£f§5L-r &fta 
HSX(«E CI 6 3 Emo^fla ; t h T*Hfl&8c»fiJtSiH I V - 1 ;MX^J- 

(b) BnteKHrfctf* HIVM©J§&1££#tfrr3XfI. 

^t^sct^att^, a i Ds^mmmxitH I V- 1SM##J 

C 1 83 HIV-l©Jg£tt£##rtSXg£ N t hTM^mfS]'l4H I V — 1 (I 

*f-r£^y ^a-^^fiti^^ffi^Tfi 1 ^. hue ci 73 

CI 93 (a) ItfE C63 ~ C93 ^-fn^EiSc©* U \?&§ffl.T Z>M 

H&XfiiluE C 1 6 3 Etfc©MB& ;HIV-1 3.y<u--7? y*9W&3&£L1rZ> 

(b) H I V- 1 i>^n-^^>^^»*|iat-5aifl&t^iteII&i:CDife^tt«- 
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mt^^ci^iirt^, a i DsmfcummxteH i v- i®*mmwm 

C2 0) (a) fljffi C6) ~ C9) V^tt^E©©* U 17 ?■ Z>m 
B&XlilwfS CI 6 D Efc©Uffllfe ; v^XXlit hPBSF/SDF-1 ; &£>'X? U--> 

Kt&v^xXlit hPBSF/SDF-lfc©*££Sf££flll3rrs;ifc£#®tt-^ 
. A I DSmmmm^L<itH I V- l ffi$ffi$S!U X(*^PBSF/SDF-l©Tn* 

C2 2D- buIS C 6 D — * ( 9 } ^-fft^Ei&©# U K^SBS-TSitfflll&Xli 
HUlS. CI 6) IBI£©ittBfl&*^ti\ A I DSMXIiH I V - liMMt^fc 

C 2 3 D (a) liTB C 63 — C 9) V>mfrE«©<-K U K*Mt £M 

H&xiii&E ci 6 d EttottiKu miv-i 

(b) Siilfflll&C&tfS HIV-l©^£1££##rf&. XtiH I V- liMtt 
m^SCt^Stt^ A I DSfUmXfiH I V- 1 JS*€-«feffif s^r 

m\\U v^XPBSF/SDF-lCDcDNA^SSE^iJ. R tc n - K £ ft £ v 

^XPBSF/SDF-1©T ^ V »E^J^-r0-C*5o 
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RNACol^TOi^to 

li£*fc3£ffi©Jfc ( C3 4 0 nmtrfctfSgttfcftffi) / C 3 8 0 n micfc 

i4it 6 (D&m&m-rM-c&Zo m^, mmitmmwm^L, mm 

Itmtt&moit ( C3 4 OnmCfct^MM) / C 3 8 OnmCfci^M 
) ^^-To SfflUciBSlihhy€*^>l/ty^-CC C K R 2 B # 

i5(t nmme&i&zk&TFrtm-c&Zo mwti&i&wm^L. mm 

Itm^mvit C C 3 4 0 nmK*?ttS£3t3£K3 / C3 8 Onmi:i»l^^ 
Sftffi) ) ?:fto ^fflb/c^liv^X^^E^-r y (PBSF/SDF - 1 ) CD 
H?^- (vt7XCXCR4 ) ^Ml/:CH0»t^5 o 

JiEUfe&KOJfc ( C 3 4 0 n m «::*?# 5 Sbfe&K) / C 3 8 0 nmi:fclt^$jt 
i n/HUMSTSRmif:CHOttt$^o 

0 7{±. ^»j6©^^-na-e$>^o 0f> rauii^p^^u mm 

(i3t5t3Sffi©Jt ( C3 4 0 nmKfcttS&ft&ffi) / C 3 8 0 nmCfclt^M 

i8lt v5x CXCR4*<fc hT^Ba»Jtlfi]tt HIV-1© envSSff^f 3§ii& 
^$Jft5Ct*,Tt@T*4 0 ^-^f h*HB&T<fc<5NIH3T3(;:{it h CD4. 
T7 polymerase „ /3-gtL\(Dw-submit&¥&&?&&&&?Lr? 9 i/—TV >( Jlz>& 

mwtzitfco JBSfesu -enboiiiacv^x cxcr4> t h cxcr4. t KCR5£h 

^>X;7i? Mfco Ji? x ? ^-^aBST$>^HeLaS3{w(±NL 432^^(iSF162 S 
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i9li, v5x CXCR4^t h TMl&ftJf fate HIV-1 V >T ;i/*(Z>fi5*€-3£-jrr £ 
Ct^tit^^o SW480(A)»C > ^ft^tlt:hCD4 t*T^f} -f ( 
-7^XCXCR4 , t KXCR4 h KCR5. t hCCR2b ) ^F7>X7x^ m HI 

v-i ©NL432 niBft. sfi62 ft<£-en-e"n^$^/c^(rM»a^^^^-g 

Ml 0(2. v^X CXCR4#t h TlMftftlSm HIV-1 t> ;UXCDS^^^-r 

5;i^tit^5o hos (B)d. ^n-ent hCD4 >^g{* 

(•7^XCXCR4 . h hCXCR4 . t hCCR5. t h CCR2b ) ^F7>X7x^U 
HIV-1 ©NU32 ft, IIIBft, SF162 ft^^n^n^^it/c^(C^a^)|?^|^^ 
-galT 7t-fi:ffl^/; 0 

0 1 1 (i, -vt7X CXCR4^h hTilffljfeftff[6lt£ HIV-1 ^ ^x©S*fe££*rr 
§wt^titfe§ 0 U87MG tt9& (Oic. -eft^ft t hCD4 t-y^^-o^ 
# (x"5xCXCR4 . t hCXCR4 > h KCR5. h hCCR2b ) & h =? >X 7 * >? Y b 
. HIV-1 ©NL432 ft. IIIBft, SF162 ft£^n^ni^£^c|&(C;&J®}g8?^£ 
yS-galT ^-fe^(Cffl^/c 0 

m 1 2 ti*^ ^TTn^ ^X^n->omit^^-rm5C0T$)6o SF162© e 
nvj&^tiVS;!/-:/^. h hTTOftmrSJti HIV-IT&S NL432© :/ n *7 ^ ;UXDN 
A (CM^^fc(E:EcoRU Ba:BamHL St:StuI . Nh:Nhe0 o 

0 1 3ti. x>^a-^M^gpi20 © V3 Jl-zffr* v^x CXCR4£^-T£ H 

iv-ix.> h ij ti^itfes; t^-ria-e&^o th CD4tH4 i (^^-rs^f*:^ 

f§S,-r<SSW480 iffflJ&C:. HIV-1 ©NL432 ft. SF162 ft£.t>'4=- ^ 5 ? 
n->T-£>&NL432env-162. NL432V3-162 ^S^^i±7^ 0 
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1. ^ODNAi:o^t 

SF/SDF-1CDH?:/*- (Tt7XCXCR4 ) *3 - K'-fS DN AT$>n{i#(rPS^$ 
nnci^^ ^{fctfJCK*. J£JT©DNA#0iJ^£ft<3o 

1) iHMS(DBSJlI#^ : 1 7CiamcDTi JWmMO±W5L\±— Ufr±>+ZZ>m) 
^Zff- F\ XliM^U^^f- K-£-^fr** U Ft^ot, -7>^XPBSF/SDF-l 

2) 12?IJ^cD@e^J^ : 1 7 KKifeCDT ^ 7 BSSE^JO^nftXii — ntfCDT ^ y 

o^feb. ^ot^xPBSF/SDF-1 PlfBtt U-tr -iSHSfe^Wr * # >J 
K*=J- KtiDNAo 

3) mmmom&mn 1 tnatfc©JiiXE^j©^SBxt±— sb^^^sdna. x 

liiDNA^DNA-C*-.t, ^^XPBSF/SDF-1 ^^^16^ Hr^^-S 

4) @E^JS©@E^iJ#^- : 1 {CiSmo^SSe^JO±SPX(±— SBODNA. XI±&D 
NA^DNAtiot, 1 JEUl©E£©&3c. ma. W AXl±W&£>'J?te < 

t & — xpbsf/sdf-i tm&*mft v^?*? -mn&^-t z> *° u ^ 

K£=i- KtiDNAo 

5) HrjiSl) ~4) l^n^EftODNA h> y > V s i > Y+ZlkWT'V'^'J 
U ^XtSDNAtfeot, v^xPBSF/SDF-1 t^^fEttU^^-^fe^- 
o ^fbC, 4) Kfcl^T. ^IIBflODNAOJIS©^ ttJHk JfAXIig&CD 
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£££BBfll£PCRK«J:OJiMBU ^iPM»f>t^^o-y It v"}x© c DN 

DNA ©Sm&itu SE»acSi(CJ:*)^*l//cDNA ^lel^ 
y-^ 3 >. ?t£cD^Kem. iffl&*.?g£<DiM, ^7^; KDNA Oil, DNA 
<DmmmmiZJ:2>W%i, DNA ©tfc*tSllft/«s: £0 ti, tfiJxJi'Molecular Cloning £ 
2Kg(Maniatis £Cold Spring Harbor Laboratory. New York( 1 989) Xrieg^n 

mwznz^- K-r *dna i2^j(c#t-£iE;M©*M:/^v-cD 5* ffiiurMm 

£tc, cDNAO^D-->ri:ffl^bn^7')XmRNAIt v^XB fij i* 
MJJ&#cDW3 4 (3fcfTC*^©i5JIISg<fc*)8M*) ^©itt^. TlTfiSOmRNA 

i/^ V7XCXCR4 CD c DNAE&5fc©DNAB0rK-^£ffl^T, vWMD 
NA©^D-->^ft-5CttT§§o 

c DNAOSlWy; ADNAOigi^J^ #J;Ui\ GenBank/ 
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EMBL/DDBJ DNA WIM?- ? XfZttLT iS-&m&fro Z ktzJ: K> 
5Ci:*<T#5o IEJiIS©i2^J#-^ : 1 tC. ?#£ft& c DN AcD^SSe^I^^-T 

o * tz^ mmmcDEzm^^- 1 i 2 0 1 1 9 6 ttcDJs&swwjftfi© 
-i*<Di*mmmzm-3\,^TmfeLtzT i mwn<D&m&^- ■. 1 7) c 

oi>T^ Genbank > EMBU DDBJ^C ifO-r- ^-XlCfcf- LTDNASIS (BaI) „ BL 
ASTCAltschul. F. J. Mol. Biol. .215, 403-410)/i: A£ffll>T. 
**ni>-tfc3fc£fft,\ *:5|HJcDDNA(C^- K^ns-f'JW Ki:o^t$ 

-Ob-trTT^-cDT ' y^SSJiltJt©!L/c^m> t hCXCR4/fusin/HUMSTSR 

^5S^©DNA*IBm$l3:/cSteBa(±H ^:*7>r> ( vt; ^PBSF/SDF-1) 

l^ctW), iDNAi:^- K$n* *>'<?K£v^xCXCR4 ttfr£-r 
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ttTtt<, ttlliaKJiiwflPftf -5CD4 i:i*{in-5^tffiWLTHIV-l ©U-b7^ 
^fflSdfc^T. vOXPBSF/SDF-ldStT -5 Vf?? -mm*. flRtfifc© 

-vmm-tZo ^t&^n/iPBSF/sDF-i^^'^ is*-? ? z^y^ 

Blu^MBa^DW3 4. h M§£i»2 9 3 £fc{iv^xCXCR4 £fg 

m-r s J: o { rift fl*£ tf o /c + >r — - x ✓ » a * ^ - ?u m * ^ usi* c h o mm m 
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^> gSttSttift '(fcl^JdU HBSS (2 OmM Hepes.pH7. 4 
> 125mM NaCK 5mM KCK ImM MgCl 2s 0. 5mM 

#Jx.li\ m*KHi bTfura-PE3AM U > y -t? >X 7^5h 

'J -) £ffil>S«£\ 3 4 0 nmt 3 8 0 nnu m3fc»fi*< 5 1 0 n 

m> UX^V^O. 5»®*#TjlI!lSt5, *UT, Ci&fai&S 3 8 0 n mt 

# -r > ©astro c J; <o # ;u •> o a -r * >»ffi#_t# 

vt7^CXCR4 <DmRNA<D#£©5£Ig{i. iI^©#^ft/j:mRNA©1&ffi?££ffl 
l^TfTl^#£o #Jx.(i\ mRNAtiTVf-te >XRNA £ fcticDNA^rT/a -7* £ bTffl 

*)tfefflb#* 0 Xli. mRNAIi*y5:inRNA*j£e^e^"CcDNA(C^ftU^^ 3iS# 
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1) ^BJJCDDNAtCck t) 3- K^n^^'J^^f KT&oT. v^7XPBSF/SDF 

2 ) BB^-OBEfllS^ :- 1 7 CiamOT * y BtBE?lJ©£g|JXli— Sfffr <btSi Z> # U 
^T^K. XltmtfV^Zf?- K£#fr*° »J Ftfeot, ^PBSF/SDF-1 

3 ) JE^J^CDiS^JH-^ : 1 7 KKifeOT ^ J WiWM © £ p&X li — ntf © T $ y 

o*<£ fro v O XPBSF/SDF-1 £rM£-«J#g^ b -tr -JStfe^f £ *K U 
f - Ko 

4) v!7XBBtrm»^DW3 4 Cfi^-r^). BUf£ 1 ) —3) l^-fnfr©*°U^< 

3) cDSstsiicfc^T. ^pg©^>j^y^ k©t $ ;ass®^, ftjn. j$ 

AX(i{t&©iigJgti 1 JBUiTfc*K v^xPBSF/SDF-l £&<£»TftBtt U-trT*^ -fg 
tt^W-TSKt). ^©i@i$c(i#(r^$n^^o M*.l*. l~Mfr#J^£n 

*56hb©jH'J K(i. v^xB|tr^»^DW3 4 (^a^-r^ fc© 

fr$?£ Ll\, 

iiiM^tm^s, v^xcxcr4 (w#nwn£fii;f*^fflv^sa^0ft 

3. ^SSWOlBm^^^-SOf^KIEaiflctcol^T 
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mx.lt. pEFBOSs pCAGGStkNeo, 
pMX^ircD^»CD^^^-{C s &m%(DD N A C t (let OWZZt 

*&*JKDm9r3-yVC#it Itli, ^IPJ!©^ ^ XCXCR4 ^UWKC^t 
S^gF'-H'J K<b t KXCR4/fusin/HUMSTSR k<Dm&? >'<?MiZ 

K^it'^l/:^^ XfiV7XCXCR4 *m$L-fZ>^9 9 
CXCR4 3t^tiii1ir©^>-''?^Rffc^fi«j*iS-CfflffibT»t>n*^ 
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^tt^oiM&'&fcaEu mmttzu*) y^m^^mm^m fornix un-vi 

ftiibM'k£ltX > Koehler *j ckO'MilsteinO^&CNature. 256.495-497(1975)) 
^/c(i^CDac^^-e$>§Ueda^0^j£(Proc. Natl. Acad. Sci. US A, 79. 4386-4 
390(1982)) i:^ot^^7''J K-v£fEg!-rSo ^^^W^'J K-vtif 

(a) V5XCXCR4 ^>^^f la^v^x^MtSm 

(b) *sv^x©»»*«iaibTj»i«aBfl&*^«i-rsxg. 

(c) ^SI^n/cMillSirT^xiXD-viit^ ife^fSiiM (#Jx.(i\ 

(e) el isa mts^ft.mm.m.m^&^tizxiomm(Dm.^^m^-r^^-fy^) k 

(f) ftv^Xv^XCXCR4 0m^n->CL^^InliK-r5Xg 0 

-e^^CXCR4 t h hCXCR4/fusin/HUMSTSR t©i^^ 

CCDJ:-5^#.^a->gti*(±. "7-t7XCXCR4 <fc h h CXCR4/f usin/HUMSTSR <b© 

mmmztmw iv- i «*msffltbTJBv^nst>©*e&So 
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mnm^^tiz&^i&m, m?nmm, t/y-^jim, mum, nmmtLx 

s-^fi, &m<pmtt. mm, ^m, n^wmzx^x^ 

t<tii o~i 0 omg<Dmmxmg:mffiLx, imxuwL\s\tzfrux&5.-?z>z 

^•jw K&o* b hCD 4 ?>;<?m<z>ffi%&mm,-fz>Mifox&z>o 

> pEFBOS, pCAGGS, p MXI^cD^CD & <DfimmX£ Z> 0 fo\,*X*, 

^^ffl©^(c_Li£cD^u uis-ti- Y^m.^jh/vfi^9 biz 

"i*x?-wm&&Mmte, ohom®,, t M^m^us^ sw4 8 o«. 
t r-#^®&anaf$ > hos», hhr'jTfaos^ u8 7MGiiw 

Lipofectin (GibcoBRUt) „ Lipofectamine (GibcoBRL *±) ^-ffll/^^&Tir^fj-' 
^"5XCXCR4 tiH I V- 1 ©co-receptor tftZ C ir^JLffi^ftfcC tfrb, 

^m^mmt, a i DSMEt^H i v- 1 jBifeiflwak pbsf/sd 

F- 1 ©7 3'^ h^T>^3*n^ h©*? >r^A I DS^S^fcJiH 
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iv- i m%k®&&m~mi^z twv£z 0 

6. #3891©:*? U-->r^j£(ro^T 

U -~i"7Jjmzi^ AIDSMIM HIV-l Wlf 
SO. SO'v^XXti.t hPBSF/SDF - 1 CDT^'^-X h^T>^3'-X h£ 

1 ) (a) Jiia(lISft©^^BJ©Mfl& ; t h TftBBat*mi6ll*H I V - 1 ; SO'* 

(b) anttBuacfctf* Hiv-iogffitt^iff-rsxg. 

^m^Ct^tt^ A I DS^ffiSMXtiH I V- lS&E&«iJ 

2) (a) J2lBKl£$c©*fSHj!©m ; H I V- 1 iV^n-^ >^?§f£fg 

(b) H I V- 1 i>^a-^>^'^»€:3gm"r*aHBatSteB&i:©l»^ft«- 
StJ^^Xg. 

^Ttt5:i*1$att6, A I DS3&EMF8IXtiH IV- 1 f&mMM 

3) (a) JiIBCiaitO^^CDasBa ; v^XXIih hPBSF/SDF-1 iSC/X? »J 
-—yr&tt&bt&Zfan&m&isXJ > + h^tT-5Xg x SO' 

K £ Ur? V XXii t h PBSF/SDF-1 b co^m^m^t zzt £#m b-r z 

. a i d s mm&mnm u < i*h i v- i is^p!##j> xi*i£pbsf/sdf-icdt^ 

t hTM^minJttH I V- 1 irbtlt $Jx.ti'H I V- 1 IIIB** ( 

itett¥<omm&&£o&i*& ^hiv-i nu32 n m&jz¥<DSL&&&£ 



o 
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1 ) CoM 

Hiv-i©saEtt^«f-rsxst bxti> h h T»Biiai*}eimttH i v- 1 test 

Wi: co-receptor £>3BS-T SMIfe (#Jx.(i\ SW480 . U87MG „ HOS m) Tr£>oT 
. H I V- 1 ©itfe^m^n^-^--efe^LTRcDT^EC^ C^Jx.(i'>e - 
#^^hS/y--tr\ /l/->7x7-tf\ CATf) ©*tfc^##A$*l;fc 
SKll^nSo H I V- 1 7^^5»trB*£-r& fc, UA/*<D9 yy<9 
fO-atiS t a t 9 >'<ZWf)m%LL, *na<LTR£Jg1*l-Yfc£-fr£ 0 L/c 

2) !:o^T 

H I V- 1 JLV^a--^^ y;<9W%:3m>-?Z>Mm,b btli, «lx.liHeLaS3tr 
H I V - 1 i>^n-r^^<^K©a(K^*3IAL^fe t>n, $ 

(i'NIH3T3C t h CD 4 * co-receptor ^AlfctOTfe-jt, $ 

oT, HIV- U>A; n _^>,^^ Mt § tt(: ^ A$tl/ . fe0t{i 
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3) t'o^T 

7. h&tft&ffi^&Ko^T 
^HgcDA I DSMXIiH I V- 1 &*£tfcaj-rS;fctf>©^y Mi. ^?PJ! 

hfcffl^* ::£{::<};*)> ffi#CA I DSISSXJiH I V- 1 S$fe£ 

L T & tB £■ ft -5 a6 cd *> (D -V & & 0 

*mW(DA I DSfg^XliH I V - 1 ®3fe£fcaj-r S;£j£ti. 

(a) JilS(lEtt©*:56WOftBB&. &0'H IV - 1 (ZJSS^ IT t>6 C bfrmt>tl 

(b) Btitofl&CfcttS HIV-l©J^£t££##rf 3. XliH I V- litti^i 

&bb& t 5 m £3- £#® fc-f*fe©"r&* 0 
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mxun i v- i mmmmMiz&\,^Tm\,^ibnz>j5&:fi<mtf £>n& 0 ztz^ hi 
v- i m,mmmtmmmto[>m^^mm-r^mt lti*. ^hjcda i ds 
mmmwnjLitH i v- lS^iaw^idfc^Tffli^n^^^^jf^n^o # 

*>\ (b) (CfcttSH I V- 1 JfiSfefclfl&fcte* HIV-lC^Lt^act^ 
^n^.m#CDjfiL^T^oT. H I V - 1 l«lt^5 £ 0 

8. ^^BflOWffltSColNT 



*:^WO-e't7XCXCR4 £ t hCXCR4/fusin/HUMSTSR vt7XPBSF/SDF-l 
I'SKt^o ?-5Xtt h©PBSF/SDF-l(i 7 1 T i 7 M<D? l -o©T i J Wt® 
mmVfrMib'btim^<DT\ vt7^CXCR4 fit hPBSF/SDF-lC&^-r^ 
£ft£o t hPBSF/SDF-l(iCXCR4/fusin/HUMSTSR £tf-r 6 Tttmf [S]1£H I V 

- i ©s&s-ia#-r3©-c. ^ h j©v^xcxcr4 ^>^^W(w*f-r^CL^ *? 

ckO'^^^CXCR4 1 1 hCXCR4/fusin/HUMSTSR tOW K ^ -r >£j§Xcg& 

LT»^n*THHfla<5icfersittH iv-i tois^SBto&^-r*** 5* >^?5f 

CSt-r*!»L»li % HIV-1 CDJB^ffiM, t-ft*>5AIDS<DJ£*SIi: bTffl^bnf* 

hCXCR4/fusin/HUMSTSR <bCD3fflH&^ >f >£Sl^cB& Lfc* p^:? >^'?K 
7>^^h*H, HIV-1 ©JSJfeMFflU TTtt^AIDScDte^i: LTffl 
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mmmi (^^^cxcr4 ocdnacd^o-— 

( 1 ) 77^v-©^ 

5 y$?SE?»J£=»- K-TSDNA S^Jdfchr 6IE7a|6j©*itfi:7*5>rv-C2F2-2 (iE^iJ 
acD@S^J#^-: 5) „ 07l£jriiffi«©T * y^lE^i^^- KfSDNA 
T*£2ffil©ffift:7^v-C4R1 (lE^m©@2^J#^- : 6) DNA ^fi5c«(Cyc 
lone Plus. B^fc ^ V #T) *ffl^T^lfc 0 

(2) "7>!7^BfrffiitelI&tS|cDW34^e>CDmRNAOfifl!f 
v^XBfi®«^DW34^RPMI 1640 i&ifeKSjSU — iIFiiJig# U/c^. y/U 

^»y3PBS(-)( — ?*>T) Tft^U mRNAftfi*? h (7 7 ^v->7) £ffl^T 
mRNA£ff£2b/co 

(3) V7XCXCR4 ©cDNABftJt©? n--y? 

v^7XBs1j^Ba^DW34^^ttl^b/cmRNA©200ng Co^T, Ready-To-Go T- 
Primed First-Strand (7 7 ^i/7) £EH^T— #£gcDNA££-fi£ 

- ©— *g[cDNA^»M t U T/^-Cv-i UTC2F2-2fc c i:D'C4Rl£ N WI&ttDNA 
y 7— tftUTTaq *fflV>T. PCR SIEC 9 4"C*C0. 5 7>r^ 5 5 °Cf 0 
. 7 2°Ctl^O^T3 Ot-r?^) ^o/; 0 llbntSEM 

. &&&T1fu-*>fn,'eLf5fom-efrn^ IWOt'fX (£j690bp)©DNA 
K£«J9fflU Wizard PCR Preps DNAffiffifX-r A (7ny*') £JHl^TDNA ©f 
M-^mi2tfco »t>n^DNA HJrJt£pT7Blue ^<?*-C DNA 7^fy->3> + 
>y h (^^7-7) ^ffi^Tlf AU:» d©f$ADNA ©$S£HE?l|^ PRISM Ready Re 
action^ — ?r>z.3ry h (Applied Biosystemstfc) fccfcO' DNA •> - ^ > if - (Ap 
Plied Biosystemstt) <£-ffi^T^b/c D #5ttfc V7XCXCR4 ©cDNAIE?iJ£. 
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-^J^L. Marathon cDNA Amplification KClontech ?±) £fl§t\ .LlElcDJ; 
•5 tC bT#/cDW34«©cDNA*^M(r LT 5 ' ^£^ircDNA? o - >£|#/c 0 
#£>ft/c-7^XCXCR4 ©cDNAIE?ij£, @H^m©@E^J#^ : 3 KjjrTo 

HSfc#J2 (-^XCXCR4 OMlCfcl^M) 



( 1 ) 7v-7°o{>f-m 

•5i:^ D -7'^|!U; 0 V5XCXCR4 ©itfcT-CD&SI^JKg-^T. 
S-il^gB^^*fC&-r^IE^|fiJODNA Se^iJ (l2^iS©@2^J^ : 1 5) fccktfSg 
7^S:illSl^^(C^tETS^rp]CDDNA SB^IJ (IS^J^CDIS^J^-i- : 1 6) 

t LT^-J&U &CDPCR Clfflt^o -LISH»J 1 CD (3) £>tl/c 
tMIE?iJcDcDNA££IMi U Taq # 'J 7 --tr£ffi^T\ 9 4 'CT 1 #G3, 5 5 
"CT1#IHU 7 2°C-C2^racD^#T3 Olf-f ?;KDPCR KlfcZft^tc PCR S 
^^T#a-^y;umm^ltl"e^g|U> iWO-tM X(690bp) CDDNA K£ 
SJOttJU Wizard PCR Preps DNAfllS i/ Xf >TDNA BfM-«-»S!L/co l# 

£>tl/cDNA H3rit50ng£r. Prime-It II 5 > Pi*-?? 4 v- 5 ^ jj > ^ j. 

(2) v^x&^fc^tfv^xlJSJjacDy — tf >7n ^ h##r 

©v^XjjMOmRNA, MM7ag % 11 Hi. 15 0S. 17 Eg© 

-bis (1) m^mz-^u-'f^mi^x, '^zrv a >&n~>tz 0 *y 

:7*5 0.05%SDS £^-&2xSSC CUT, ififl 5 &m$: 2 IHfr-? 
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tc'ik^ ££C0. 1 %SDS £-£ti*0. lxSSC i:gbt50 "CT20#IBI£ 2 ®ffo /c G 

ccd/ xommmz*- h^y-tr^y^ --cm&Ltc 0 ccD^m^ia 2 
mmms o^xcxcim cd^vadna cd^o-->^*) 

(A) ^a-^'CD^ 

±J2*S«lifll 1 © (3) ^Ti#£*-l7-cv^xCXCR4 ©cDNA©i63IE^J^26-^^T 
. ^^IE^[6jfc<^0'^[6icD^5^-7-^^b> &<DPCR dfflWc 0 -tlfi^ 
J£#J1 (3) 5t#W:cDNA^«iDNA^#, C cDZLMIDN A£ 
HSirU Taq # 'J * 5 ~tf£JH^TPCR £IE£m\ T#n -xmM&I&T^ 
SSL. gfi^JCD-9-^X (£j690bp)cDDNA K£«J*)ffiU DNA 8rtf-£fitlS Lfco 
#t>n/rDNA H5r,H-50ng£. Prime-It II 7>yA77^v-7^'J vr+>y h ( 

(B) 7^X^rVA7^^7 'J -CD? n 

£-f\ 7 AFIXII Kiffi#i^;te*129/SvJ 7-)X)ff|y;A7^ 

tz 0 z(dj y-?=7 y&yis^^y*) yj-e—ya >^(5xsspeco.9M Nacu 0.05 

M 'J ymi- h U -7ApH7.7 . 0.005M Na 2 EDTA) . 50%*;l/AT ; F\ 5 xf> 
'WUr-flJU SO/zg/ml-th^rffif^DNA > 0.1 %SDS){C§ LT^Ua^ 7* .j -tf- 
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. 50xzg/ml-^yft^DNA . 0.1 %SDS)tC§LT42 0 C15B£fffl'W ? V PJX&lttz 
x.5J:-5f^ *flEe*Tej»fbfeo S^L^RBttDNA »rif£. pBluescripts KSI 



cxcr4 itfe^cDDNA mm*. ie^j^©@2^j#-^ : 4 izmTo $tz^ mnmomn 

#-^- : 3 K^$n3tS£I2?!I£. E^©EJIJ#-^ : 4 CItj^ tl&mmWimfr <b 

^SE^J^OiS^lJ^ : 1 Cl^-To -ett, CCDi2^i^cD@a^I#-^- : 1 C^ft* 
&SI2?iJ£. GenBank/EMBL/DDBJ DNA WfflT-f^-Xlztt LTSfSt^n 

H?^ K-T 6DNA t^BJJ^dtftK Cft£-eOXCXCR4 t 

mMMA (v^xcxcr4 cdt ^ j bh^o^o v-mm 

i 7) (i. 4 y\s*7?-tz&&w& 7 ^<&mitm\? 

ttOCXCy^*^ > U-t7?-<D®lMtt£%lLtz (f-^^-Xi LTGenBan 
k „ EMBU DDBJ2rffllv BLAST KT8?#f Ufc) 0 t hCXCR4/fusin/HU 

MSTSR *<l*t>S*HUT*?t) (ffil^^90%) , -tJ-;l/CXCR4 „ ^ ->CXCR4 fcli<e*ve 
ft899t>. 86%©ffiPJ^-e$)<9. 5>yhIL-8RB> ^-9-^IL-8RA. O^^ll-ZRBt it 
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HIM 5 (VOXCXCR4 ^b^'Cb KXCR4/fusi n/HUMSTSR 

( 1 ) . t hCCCKR2B fcitft hCXCR4/f us i n/HUMSTSR HS^^^ 

JKfR©b h^*>f >H?-7^--e&£CC CKR2B©afc^#£tft::CXCR4/fiisi 
n/HUMSTSR ©itfc^£? n-^>^*-r^/cJ6(r. h hi|iI£*aM*THP-l ©cDNA£ 
m^TJ^T©i:9(wPCR Slo^tfo/co THP-1 3ffl8&©cDNA 500ng£iSg5 1 Itffl 

mmmomm^ i i is^amm^ i 2(3t^7^v-^t ncxcr 

4/fusi n/HUMSTSR ©Jf ipIO/c&Cl. UT. ETfl^CDE^IS^- : 9 *> <fc 

©beta*-^- : i o (w^-ry^-cv-^cc cvRZBom^sotzittz^ -en-ensoong 

^ffl^fco SEE*tf-5yi«)©B*fcL/TI±Taq *U tr £ffit> 

/Co 9 4°C. ZfrX- 1 -t*--r ^^tTofct, 9 4°CTl#F E fk 5 5 "CC 2 

#55. 7 2"C"C3^BlO*#'C3 5t>f & 7 2 "Cr 3 #H©KE£ 

^tTo/Co ZCD£l£Ti#£>n/c t hCXCR4/fusi n/HUMSTSR *>J:tfCC CKR2B©itfc 
-?H3rJt£> -tnWpCRIKInvitrogentfc) <DU9 7WffiL^&&&M£ 0 
:oj;^i:lti^n/:^7^i *ft-€ , npCRIICXCR4*>«J:a { pCRnCC CKR2 
B tfSr«Lfwo »£ft/cpCRIICXCR4:teJ:0 { pCRIICC CKR2B f^Xi 

-en^nNotlfciCfXboI (t t>{C^Mii*t) TJBffcUfcSU pCAGGStkNeo ©NotI 

/xboi sciicM^^/co ;©<i:^:ut#bnfcy7X; K£\ -tn-enpCAN 

CXCR4 fcctO'pCANCC CKR2B<bift£ Ltz a 

^XCXCR4 CDit<£ : F-*^a-->r-rS/ca6tw. .LlBISifctfJl © (3) ^"C 
n<htltz.WMm.Q>WM^ 3 % : 3T^$n*^^^B1iT(gJlffllia»DW34©— *^cDNA 
&mmiz?CR m&fr^tco cDNA 100ng££IMt ltffll\ S2^m©12M^ : 1 

3 fc^o'ie^m© g^js^ : i 4 K^-r^-rv-s-fflWco &ES£fT-5fca6© 
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glftt bTtiExTaq (^gitft) ^ffl^fco Km*. 9 4'CT3m 1 1M ? 
&ftr>tz&^ 9 4 °CT 1 frP^ 5 5 "C-C 1 #IS> 7 2 "Cr 2 #FScD&#-e20-*-i' 
?&m\ ££tC7 2 °C-C 5 ^F^OSJS^ff o/c 0 #^>n7'-c-e^xCXCR4 iffc^- 
®fK-£NotI tXhoI (^*gi£*±) -e^fhL/c^> pCAGGStkNeo ©Notl/Xbol SBfeK 

(2) CHO M-COv^XCXCR4 „ h hCXCR4/f usin/HUMSTSR s t hCC CKR2B© 
IS 31 

CHO ^aflS^iSeiOcmCDm^Oi/i'-U- (^TO^?±) T> 3 7 °C. 10 
%^i#X^Ttl 0«F£U/w O ±12 (1) mx*mc 310^^*^ >b-try 
^-©^Sl^? ^ - (pCANraPBSFR . pCANCXCR4 feJ:tfpCANCC CKR2B) CD DNA 
-en30^g £^®7R25,C£l K^^Lfc^ 250mM &fb#;U:>^A (t*7^fX 
?£fc) 500 n\ £i3siaLfco DNA 0^{fc# 2 xBBS 

(50mM BES(SIGMA).280mM&Yb:h h U fJ U (i- * ? 4 t X 9 „ J; tfl. 5mM 'J 
>^7Km~^-h>JOA (:h;*7 7^X?*f:) ) 500 p.\ ZmmLtc'ik^ mUT2 

U-KSTFU 3 5°C. Z%l£WlifX&-&.T'V2 0B3WS£U &B&CDNA £^ 
Alfco DNA IAU:», 3ml ©PBS(+)T 2 ®Sfc#- LfcgU 10ralCD10%j^^ 
FCS £^tra-MEM(GIBC0tt) U 3 7°C. 5 ^j^tfXfRtTT- 1 Bi&# 

10%FCS £^ira-MEM(GIBC0*±) (I 2 mg/ml GENETICINCfnftMm 
XS*fc) £8sJjnL/ci£ifet::ei§U 5xio 3 flS/->-r-U-TiSmi0cm©;®H&i* 
(^fcfcflt^fc) i:^l/co 37°C. 1 0 %Mil^XMT^ 

GENETIC IN W1£©&Blj&£v XCXCR4 . h hCXCR4/fusin/HUMSTSR & 
ckO'CC CKR2BfgmCH0 t LTijffllfert* A^EgiMjgfflcJB W.i 0 JgJT 

®^MJ6 (I^-Tck^C CC CKR2B(lol%T(± N #MtfJ 'J KT&6MCP-1 © 
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tstltzo v^xCXCR4 tb bCXCR4/fusin/HUMSTSR OMi:ol>tli, CC 

ckr2b t m vmw&wzm t ^xmmoi&M&Wkis & ammzn ^tzztfrz, mm 



HMJ6 (v!7XCXCR4 CD£gD^1£) 

_h!eHife0>J 5 © (2) ^"Cf#/iv!;XCXCR4 fi60 ! i:l:h^*'f>t/-t^ 
- (CXCR4/fusin/HUMSTSR *j«fctf CC CKR2B ) 7&<3&£bTl^<5CH0 2fflH&£. 

=jPBS(-)T8fei£b;te!&* HBSS*g®fl£(20mM Hepes. pH 7.4 ffm % 125raM Nacl 
,5mM KCl.lmM MgCl 2 , 0. 5mM ^Un-X, &i;O'0. 1 % BSA^fr) xio 6 
Wral T'ilU £ £(Cfura-PE3AM( T^lfX 7^1/>yt>^ 7 h U 

-) £2.5 juMCtt&^-pKj&n/U 3 7"CT-3 0 h Lfc a HBSS 

*g«^T:-&# ^cc^r^t/^ >u-by^-mm,mm^mmmmz5 xio 

(C. ^#-r> (v^xPBSF/SDF-l^^tih hMCP-D^-en-eniOOnM tc^-Si: 
9(Cfi[I^/ct^©m3fclSO^k^ ItTt^^ffitf-aSSOB .PERKIN ELMER) 
^T. ®^zSg340nm <t380nm, m^g510nm. P X# >X0. 5 ®~emfe Ltz 0 
om^. mmmT&b34Qnm i:380nm t ItTrm 3 ~0 6 d^-To 

V7^PBSF/SDF-l$(IilS[-e{i N vt?xCXCR4 SO't KXCR4/fusin/HUMSTSR US! 

ifflflai?m7fe^Js©jto-t#^i5ii6^n> cc^^^-r>u-try^-T$)6cccKR 
2B^M^T-(±m3fc5^ojt©_b^(±igi6'in^^o^o #*>\ v*>y 9 

irzm&^y ha-^I/TTfe^MCP-l KfC^^M^-eti. CC CKR2B^?SMHS 

rm^3tJgOifcO-h#^ISa6^n/co U/w^oT> v^xPBSF/SDF-Hi. 
OV7XCXCR4 fccktft hCXCR4/fusin/HUMSTSR H^CHO 3fflJ&(;:*j- LT. <Wmto 

Ml ^-t^oiz^^^CXCU HgyffiJETti. V^XPBSF/SDF-1CD«^LT©S 
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mmmi 

: ^frX NIH3T3 &B)fc, b h/Nl§_h&a;£CDSW480 i&BSU b h 2* 'J 7j 
)fe^^OU87MG li> 10% FCS^trDMEM-C*&«bfco t h HeLaS3 &BB&I2105><> 
FCS£-£tr RPMU640 -C«F#L/feo t h#»BM3fc© HOSftBll&tilJK^^T S 
jm ( Gibcott )tlOX FCS Eagle MEMT^#b7^ 0 

^>T;UX :HIV-1©NL432 t*li. &£ffcjg: (tfift^) «^£n/c 0 1 1 IB 
t*M\ JSCH3S8 (ftB*:*;^) cfcO^Snyto SF162 KMi, J. A .LevyifcJf 

*?o->, NL432env-162 i: NL432V3-162(i. #H <£0£M§-£ 
n/co iffc^iS *7 9 i/— T^-T Vac.Env ( NL432 env) , Vac.Env 

162 (SF162 env ) . Vac T4 ( CD4) li % SffllMg (3K^^) i:»}«-^$n^ 
o L0-T7 (T7 polymerase ) li, H. Kohara iUtmtfm') &0m5-£titz o 

lHB^Oh7>X7x^3 > :NIH3T3 &aJ&£ 1 ^ * 05xl0 4 ^BflSO 

Mfl&^JS"r24t; U- hT— Lipofectamine (Gibco tt) 

UT»^7 y -b>f irffiffl Ifco SW480 IfflH&irHOS MBSti. 5xl0 5 SB 
fla©^^lS-e 6-tr>f-y- h-e— Bfci«L/c 0 SW480 i&Hll&Kte pEF 
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-BOSKi&^i^/c^ttitfs^ 5#g „ CD4 £IS§£-f 3^?^--e&5 T4-Ne 
o £ 7.5// g. LTR CEcoRV)- £-Gal-Neo£2. 5 //gO^X; Kfi^^ScS 
I'i y&*JH/*l*mz£t) h7>X7x? h L/c 0 t hCD4 t LTR-Gal£®3t 

miz&m-rzms mi&izi±^ n i^^-cpef-bos K&&&&t*&&ttL&Bj-&i5 
us ^7^7x? Mfco mmt3% co 2 #£tt35°c— tou pbs (-) -e 

&*N&(C0.5 dM EDTA £#trPBS &m^TWW.Lti&* 12V x U - h tr £ c 

T37°c-c— iftMiti^y yt>r cmv^/co 



lffllfeiik£Ty-tr>r :tiMM&&feM1t1rZtzl6K&*lt^ £-gaiactosidase ( 
£-gal) ©a-complementation^fiJfflU^aSfflfla»^Ty*-f ^ffifflU/i ( 

y8-gal©a-subuniti:env SSWti. itfe^F-l&^&x. ? ? T^-T «fc 
017 i ? ^-HfflllST&S HeLaS3 ffiflg ( 24 ^x;l/7*U- K 1x10 s M 
x;u ) ciAbfco 

t hCD4 . £-gal<£>6>-subuniU T7 RNA polymerase (i. itfe^M^^IX. "7 ^ 
•/i7-5^^i:J:^-y 9 h^BB&-Cfe-SNIH3T3» C 24 h 5 

xl0 4 i*fflB& /t>^)l )ciAU y^*^ >^g#(iLipofectamine ^ffll^T^- 
h»:h7>X7x^ hb/co F?>X7x^ hmi6B^r^g(r. x:7x? 

^-ttrost^-Yv hM»&£o.5 mM cacu^-i-tr PBs-e&#u v^^-rv^ 

-OUx£t{£-C$>32D5 -CJaiUfco i7x^-»3 mM CaCU^fr Hanks 
(pH7. 6) d$5i§U 24t7 U- hfT^-Y y MBHBStwM 

> ife^£ll3*6-f 3fca6tci.300 rpm T5^Biai>Ufc. 
ii^{r»«-5% C0 2 ??^ET-e 37 °C12BMi&#L7^o lfflfl&ltt^jg#/c«^- 

> i^ttOffllC^^tlS £-galCDa-subunit t a)-subunit;fr^£- U a-c 
omplementationK .kOettM^-galBE^Ctt-SCDT, ^Stfl^R&Wc&c £-g 
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al©gKT&£chlorophenolred-b-D-galactopyranoside ( Boehringer Mannhei 
m ) £8 mMi. 45 mM 2- / rf hx^ J -;k 1 mM MgCl 2 s 100 mM Hepes 
PH8.0. 0.5ft NP40 „ DNAse I 0. 1 mg /ml£"^ti1gfl££- 1 fx;W:o^ 200 u 1 
»U 37 °C-C30#fl5Sl&£L SEE*«t±-r*^«>(w2JK SDS ^lOx^Co 
£ 200/z l^tlOb/co S^^©y8-gal/g-^^S-r^./cfe&S590nm d&tf-S 

JB&Ty-tM : t hCD4 tS$M56StSt h SW480J&l>(i HOSKHBS* 12 
^ iA^U- h-eit#L/io ^x;u:> HIV-1 ^ >r ;UX^tr^^ (revers 
e transcriptase(RT) 7gt£(i. SF162 7^2x10" RT/ mL. NL432envl62. NL432V 
3-162 „ IIIB^5xl0 8 RT/ mL> NL432 ^ 3xl0 6 RT/mL) £8sjjn U 5% C0 2 ?F 
ST, 37°C-r 2B5W»U/£flL 1 7 i 2. 5 ml(0«F#«*jgSjto L/c 0 J$ 

£H£4 B BfCReporter lysis buffer ( Promega ) 1 7 i;[/£>fc 0400 u 1 
SaU -80 •CTaM£&(::BM?Lfco iitfct>Wi^>Ki7fa-^ 
-M£U 4°C. 5 frm 12.000 rpm T^l>Lfc&. _UflC-^£ns /S-gal7gt!fe€- 
^/8-gamai+>y h (Clontechtfc) -CiM^Lfco 

^■rm— £5* (2. CXCR47&< HIV-1CD env£4r Lfcflli&^-^frr 5 

£>£-5^£t£it-r£/c#>(::, env ISf ^Mt5x7xn-tt (HeLaS3*ffl 
i) thh CD4t^f*£igm-r£^-^y MM (NIH3T3^BS) i J; 
♦) £-Gal©^t£<fc7^C£T>y-fe-r i/XfA^i^tiibfc 0 C CD T «y-t? >T T 
ti. 17 x ? ^-teBa-C^SHeLaSSIBBliatcttit^jtft*^^ * -/x7 7^;b7 
^S^^-frTyS-GalCDa-subunittHIV-l cDenv Se»£$S&a3-t*\ Y 
M$&~e$>Z NIH3T3 MtwditfeT-M^^.^^^— T 7 -r ;Ux^S^^itT. 
yS-GalcDaj-subunit. T7 polymerase , h h CD4£-^&£-£/ < i 0 )ixB%k& 
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iZ NIH3T3 iSfflfl&KliMir h h CXCR4. t hCCR5^f±. vi7X CXCR4£-£-fr:/5 

-GalcDa-subuniti:a)-subunit*^^-U^ 0-Ga\frfg&ltf £ 0 H 8 Cl^fck -5 
T MMmmftfe. HIV-IT&S NL432&3fcCDenv Ifif^llt &HeLaS3» 
lih KXCR4 tth CD4^^m-T^NIH 3T3 IfflJ&t lii^-T^T^ h hCCR5£t 
h CD4£^m^£NIH 3T3 faffiik ltm& LttT^o fc 0 
fgW^C NL432 fi5fcCDenv SfiK^mi"eHeLaS3M(iv t?x CXCR4t 

t h cd4&m$i-rzi®mzbmmizm&Ltz 0 mmm^m hiv-i-c&s sfi62e& 

3fcCDenv S6K£-3£m-r<5HeLaS3Mfl£(*t h CCR5 thh CD4£|gg[-r 6NIH 3T 
3 Mm i tli.m&-fZJ)\ h M&^{i^XCXCR4 th h CD4^^m-r<5NIH 3T3 

t^x CXCR4^^mb^tt{i'!7>r ^x^s^-r^^^ttt 

fco th CXCR4t CD4^5imb^v!7Xtt-e(iNIH3T3iBBa^^i6HIV-l (D^M 

nm^m^oT, t h/hm-bK^flaa^osw48o mh&, w^mmm^co hos» 

MMtbxmmisfro ztubommzunw-i ©ltr ^^n^-^-tit^ 
b^-^-ita^ ciacz) ^f7>^7xnu: c ^-r^x^sacs^-r^ 

t> HIV-l&*©£^1£<tH^T?&£Tat Hfi^llSl^fU LTR KfFfflLTla 

>x:7x? T ^**fgft1£^>r (NL432 . 1 1 IB) j&t^(i N ifi 

Jfcf&fnJl^-Ol/Xffc (SF162 ) &mt&&1ktz 0 m 9 K^-T^c:. NL432 tHIB 
li-e^XCXCR4 tt hCD4 3SW480 CUh CXCR4£h t>CD4 ^^-T 

^sw48o i:i>iiii:®ib/;o ^©^m(i. ±iecDiii^T y -fe-r cD^m t— gc-r 

£ *>©T£>o/Co b^U th CCR2b^CCR5^- CXCR4©ftt>^{r|gmU7^%^-{i 
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— 2TSF162 IS. h h CCR5 th hCD4 £f£m-T£SW480 i:iiBlftlfcA<, 
XCXCR4 th hCD4 ^Mt^»t h CXCR4tb hCD4 
S^L^^oTto HOS mM^UBTUG M!1&£-SW480 3fflflS©ft:b 0 Cffl^T *> 

[^«l©MmTfeo7t (Hi OtBl 1), -TtSit>^ CXCR4(i. TilfflH&fcfc 

hh CXCR4^-^-TS HIV-l©x> h «J (±, env&&<DVSJU-zr{Z*t 

* (i-^x CXCR4©«l63^h h CXCR4tl^«T*>*C t^SSSf S/ctotr, (T 
Sfflifetftmftt^-Ot/Xtfc©) env Sg (gpl20)© V3 A'-TWv^x CXCR4£;fr 
-TS HIV-lx> h U i:t-MtfeS^^itb/:o -£©/ca&lC. t hCD4 
*7>r >^{*^^m-r^SW480 annate NU32 £SF162 ©4^5^-< A-X©?n 
->T&£NL432env-162i&^tiNL432V3-162 £Jg^£-fr;fco 0 1 2 (C^-f £ (:: 
„ NU32env-162 tiT MHS^fal*^ ^XtfcNU32 ©env ®i££-mi£Jf |6]t£ H 
IV-1T&3SF162 OfeOCttlftb/c^'a^-f ;U^^n->-C&t)x NL432V3-162 
(i. NL432 ©env ©V3;U-:/2rSF162 © t>©Cft& L/c^n ^ ? n - >T 

£6o NL432li^X CXCR4tb h CD4£fim-r3SW480 IcffiSfeLfc^ NL432e 
nv-162S.<^ NL432V3-162li-en^>©Mliac^b^^^fc (il 3) a 

—2k NL432env-162iNL432V3-162 It, t hCCR5i:t h CD4£3gSi-r 3SW480 
JBHSUKiJfiSfeb/c (0 1 3) o CtlbOil^b, NL432 ©env ©V3;U-^v 
^XCXCR4 Tt>thCXCR4 ©!§-£• bfflmizV 4 ;l/X©x> h 'J d 

Jt^_b©BT^<J; 0. v)x CXCR4 #T *fflfl»ff[6l1£HIV-l ©env ^/rTSiSffllfe 

- 3 6 - 
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^iii^^x cxcr4*<hiv-i <Dmmiztt?zm&mMte!$Mvi±t£\,^zb$:7!km 
nfeoTfc^o cn£T©PF&T. t h CD4& nih3T3 mmtv-y 3dt 

mcz>tir<z.y h »J {±j6d SttiW^^tttoTl^, c©*£m©8?^© 1 o 
lis th CD4*»a$*/:v^^iteIfeSiBJwCXCR4 LTV ^l^t 1^-5 t>© 

T$>£ 0 ^RU "^^X PBSF/SDF-1 NIH3T3 Jfflll&OjfflB&l^^yl/i/^ A» 

Jg©^rt:£^bttV\, b^U CXCR4(i. CD4 £CD8 ^*JC»14©IWIR 

3fflHS^\ CD4 j&t^{iCD8 ©V^ft7^|#t£©B«ftB8&{r liUS ltl>5 0 ££-?T 

(JiIE©JffS?a<jEU^£fclE?-£-bT) MT&S„ 

Si50P^Tm^mf6lt4HIV-l OS$ftT*5 t hCCR5©-7^Xffi|^i*: (?■) 
XCCR5) (iHIV-1 ©x> h U -^^b^l^^^^t^ofco CO^Ii^. 

3$rai6ji£Hiv-i tcat-rss^tttT «Biia*»i5ittHiv-i i:*ft5^<*tta^ 

i*tit^UTCXCR4 (iHP^TT ~ y i^i^^J*<ififK(-^*??$*^TV^5^*«J^HT* 
^^^ U^^o CXCR4©T ^ jmmmtt h CXCR4 90% — gtbTV^ 

rt\ CCR5-^CXCR2 T{*. vOXtt h"C*n«en82J5 . 71% b^— IfcLTWil* 
o CXCR4 ©ar^Cfc It ^HS^ CCR5©U KT&SMIP-l a.MIP- £ 
.RANTES tzZfmG>>r : etrJykitm?2>b, CXCR4 © U FT l $> £ PBSF/SDF-1 

te^--?temm&ft^k\,^mn%:&W:LT\,^o pbsf/sdf-i jsw©^* 

<< >\*i&mz&\fZ&tfiLl$<DM7EiZM5-LTt,^ £:#*.£*lTV^©(C*f U PB 
SF/SDF-lli. ifetfiL^&fflWBjStf if£#3S£t::i&£#mB*f#oT^.5o 

tf CD4<t^^*^>^i*:^31Lfc-e^xm^ NIH 
3T3 liHIV-1 x>hiJ^fSfeO©, t hOMBStlfc^LT^^^X^© 
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V-l ^©^-r^^^xjr^A-r^^ti^v^^Pfl'i^tr L/c 0 £rt:CXCR4 © 
£SWtt3l^©:£#AIDS3&ffiK^£JM^fflt!fe HIV-l^^T 



#3&BJJlwJ:?K A I DSCD^m^O'H I V- 1 eDJB&©ftflJ«j£^©Wftt:: 
Wffl^ Sf^nc^^^CXCy^^-r > Hr^-atfc^ mitten- K£ 

ns^'j^f f\ sr^u^^f- K©i§m^?*-. Brassy ?-*-£#ao*: 
hxi*y * h©x? u-->r^j£. so'h i v - i s^ia^jox^ 
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wipm^ : 1 

mm<DM:£ : 1 8 7 7 

mmnm mm 
mom : 

SE^iJ©®^ : cDNA to raRNA 

mm 

: VOX 

WM : 

CCATCCTAAT ACGACTCACT ATA 23 

GGGCTCGAGC GGCCGCCCGG GCAGGTGCAG GTAGCAGTGA CCCTCTGA 71 
GGCGTTTGGTGCTCCGGTAACCACCACGGCTGTAGAGCGAGTGTTGCC 119 
ATGGAACCGATCAGTGTGAGTATATACACTTCTGATAACTACTCTGAA 1 67 
Me tG 1 uPro I leSerVal Ser 1 1 eTy rThrSerAspAsnTyrSerGI u 

15 10 15 

GAAGTGGGGTCTGGAGACTATGACTCCAACAAGGAACCCTGCTTCCGG 215 
GluValGlySerGlyAspTyrAspSerAsnLysGluProCysPheArg 

20 25 30 

GATGAAAACGTCCATTTCAATAGGATCTTCCTGCCCACCATCTACTTC 263 
As pG 1 uAsnVa 1 H i sPheAsnArg 1 1 ePheLeuProThr 1 1 eTy rPhe 

35 40 45 

ATCATCTTCTTGACTGGCATAGTCGGCAATGGATTGGTGATCCTGGTC 31 1 
I lellePheLeuThrGly I leValGlyAsnGlyLeuVal I leLeuVal 

50 55 60 

ATGGGTTACCAGAAGAAGCTAAGGAGCATGACGGACAAGTACCGGCTG 359 
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MetGlyTyrGlnLysLysLeuArgSerMetThrAspLysTyrArgLeu 
65 70 75 80 

CACCTGTCAGTGGCTGACCTCCTCTTTGTCATCACACTCCCCTTCTGG 407 
HisLeuSerValAlaAspLeuLeuPheVal I leThrLeuProPheTrp 

85 90 95 

GCAGTTGATGCCATGGCTGACTGGTACTTTGGGAAATTTTTGTGTAAG 455 
AlaValAspAlaMetAlaAspTrpTyrPheGlyLysPheLeuCysLys 

100 105 110 

GCTGTCCATATCATCTACACTGTCAACCTCTACAGCAGCGTTCTCATC 503 
AlaValHisIlelleTyrThrValAsnLeuTyrSerSerValLeuIle 

115 120 125 

CTGGCCTTCATCAGCCTGGACCGGTACCTCGCCATTGTCCACGCCACC 551 
LeuAlaPhelleSerLeuAspArgTyrLeuAlalleValHisAlaThr 

130 135 140 

AACAGTCAAAGGCCAAGGAAACTGCTGGCTGAAAAGGCAGTCTATGTG 599 
AsnSerGlnArgProArgLysLeuLeuAlaGluLysAlaValTyrVal 
145 150 155 160 

GGCGTCTGGATCCCAGCCCTCCTCCTGACTATACCTGACTTCATCTTT 647 
Gl y Va 1 Trp II eProA laLeuLeuLeuThr 1 1 eProAs pPhell ePhe 

165 170 175 

GCCGACGTCAGCCAGGGGGACATCAGTCAGGGGGATGACAGGTACATC 697 
AlaAspValSerGlnGlyAspIleSerGlnGlyAspAspArgTyrlle 

180 185 190 

TGTGACCGCCTTTACCCCGATAGCCTGTGGATGGTGGTGTTTCAATTC 743 
Cy sAs pArgLeuTy rProAspSer LeuTr pMe t Va 1 Va lPheG 1 nPhe 
195 200 205 
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CAGCATATAATGGTGGGTCTCATCCTGCCCGGCATCGTCATCCTCTCC 791 
GlnHis I leMetValGlyLeuI leLeuProGly I leVal I leLeuSer 

210 215 220 

TGTTACTGCATCATCATCTCTAAGCTGTCACACTCCAAGGGCCACCAG 839 
CysTyrCysIlellelleSerLysLeuSerHisSerLysGlyHisGln 
225 230 235 240 

AAGCGCAAGGCCCTCAAGACGACAGTCATCCTCATCCTAGCTTTCTTT 887 
LysArgLysAlaLeuLysThrThrVallleLeuIleLeuAlaPhePhe 

245 250 255 

GCCTGCTGGCTGCCATATTATGTGGGGATCAGCATCGACTCCTTCATC 935 
AlaCysTrpLeuProTyrTyrValGlylleSerlleAspSerPhelle 

260 265 270 

CTTTTGGGAGTCATCAAGCAAGGATGTGACTTCGAGAGCATTGTGCAC 983 
LeuLeuGlyVallleLysGlnGlyCysAspPheGluSerlleValHis 

275 280 285 

AAGTGGATCTCCATCACAGAGGCCCTCGCCTTCTTCCACTGTTGCCTG 1031 
LysTrp 1 1 eSer 1 1 eThrGl uA laLeuA laPhePheHi sCysCy sLeu 

290 295 300 

AACCCCATCCTCTATGCCTTCCTCGGGGCCAAGTTCAAAAGCTCTGCC 1 079 
AsnProIleLeuTyrAlaPheLeuGlyAlaLysPheLysSerSerAla 
305 310 315 320 

CAGCATGCACTCAACTCCATGAGCAGAGGCTCCAGCCTCAAGATCCTT 1 127 
GlnHisAlaLeuAsnSerMetSerArgGlySerSerLeuLysIleLeu 

325 330 335 

TCCAAAGGAAAGCGGGGTGGACACTCTTCCGTCTCCACGGAGTCAGAA 1 175 
SerLysGlyLysArgGlyGlyHisSerSerValSerThrGluSerGlu 
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340 345 350 

TCCTCCAGTTTTCACTCCAGCTAACCCTTATGCAAAGACTTATATAAT 1223 
SerSerSerPheHi sSerSer 
355 359 
ATATATATATATATGATAAAGAACTTTTTTATGTTACAC ATTTTCCAG 1 27 1 
ATATAAGAGACTGACCAGTCTTGTACAGTTTTTTTTTTTTTTTAATTG 1319 
ACTGTTGGGAGTTTATGTTCCTCTAGTTTTTGTGAGGTTTGACTTAAT 1 367 
TTATATAAATATTGTTTTTTGTTTGTTTCATGTGAATGAGCGTCTAGG 1415 
CAGGACCTGTGGCCAAGTTCTTAGTAGCTGTTTATCTGTGTGTAGGAC 1 463 
TGTAGAACTGTAGAGGAAGAAACTGAACATTCCAGAATGTGTGGTAAA 1511 
TTGAATAAAGCTAGCCGTGATCCTCAGCTGTTGCTGCATAATCTCTTC 1 559 
ATTCCGAGGAGCACCCCACCCCCACCCCCACCCCCACCCCATTCTTAA 1 607 
ATTGTTTGGTTATGCTGTGTGATGGTTTGTTTGGTTTTTTTTTGTTGT 1 655 
TGTTGTTGTTTTTTTTTTCTGTAAAAGATGGCACTTAAAACCAAAGCC 1 703 
TGAAATGGTGGTAGAAATGCTGGGGTTTTTTTTGTTTGTTTGTTTTTT 1 75 1 
CAGTTTTCAAGAGTAGATTGACTTCAGTCCCTACAAATGTACAGTCTT 1 799 
GTATTACATTGTTAATAAAAGTCAATGATAAACTTAAAAAAAAAAAAA 1 847 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 877 

W^m^r : 2 
SEJIJCDg^ : 6 9 0 

mom : 

Wl&l<Dmm : cDNA to mRNA 

mm 
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: V^X 

CTG 3 
Leu 
1 

CACCTGTCAGTGGCTGACCTCCTCTTTGTCATCACACTCCCCTTCTGG 5 1 
HisLeuSerValAlaAspLeuLeuPheVallleThrLeuProPheTrp 

5 10 15 

GCAGTTGATGCCATGGCTGACTGGTACTTTGGGAAATTTTTGTGTAAG 99 
AlaValAspAlaMetAlaAspTrpTyrPheGlyLysPheLeuCysLys 

20 25 30 

GCTGTCCATATCATCTACACTGTCAACCTCTACAGCAGCGTTCTCATC 1 47 
AlaValHisIlelleTyrThrValAsnLeuTyrSerSerValLeuIle 

35 40 45 

CTGGCCTTCATCAGCCTGGACCGGTACCTCGCCATTGTCCACGCCACC 195 
LeuAlaPhel leSerLeuAspArgTyrLeuAlal leValHisAlaThr 
50 55 60 65 

AACAGTCAAAGGCCAAGGAAACTGCTGGCTGAAAAGGCAGTCTATGTG 243 
AsnSerGlnArgProArgLysLeuLeuAlaGluLysAlaValTyrVal 

70 75 80 

GGCGTCTGGATCCCAGCCCTCCTCCTGACTATACCTGACTTCATCTTT 291 
GlyValTrpIleProAlaLeuLeuLeuThrlleProAspPhellePhe 

85 90 95 

GCCGACGTCAGCCAGGGGGACATCAGTCAGGGGGATGACAGGTACATC 339 
AlaAspValSerGlnGlyAspI leSerGlnGlyAspAspArgTyrl le 
100 105 110 
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TGTGACCGCCTTTACCCCGATAGCCTGTGGATGGTGGTGTTTCAATTC 387 
CysAspArgLeuTyrProAspSerLeuTrpMetValValPheGlnPhe 

115 120 125 

CAGCATATAATGGTGGGTCTCATCCTGCCCGGCATCGTCATCCTCTCC 435 
GlnHis I leMetValGlyLeuI leLeuProGlyl leVal I leLeuSer 
130 135 140 145 

TGTTACTGCATCATCATCTCTAAGCTGTCACACTCCAAGGGCCACCAG 483 
CysTyrCysIlellelleSerLysLeuSerHisSerLysGlyHisGln 



150 155 160 

AAGCGCAAGGCCCTCAAGACGACAGTCATCCTCATCCTAGCTTTCTTT 531 
LysArgLysAlaLeuLysThrThrVallleLeuIleLeuAlaPhePhe 

165 170 175 

GCCTGCTGGCTGCCATATTATGTGGGGATCAGCATCGACTCCTTCATC 579 
AlaCysTrpLeuProTyrTyrValGlyl leSerl leAspSerPhel le 

180 185 190 

CTTTTGGGAGTCATCAAGCAAGGATGTGACTTCGAGAGCATTGTGCAC 627 
LeuLeuGlyVallleLysGlnGlyCysAspPheGluSerlleValHis 

195 200 205 

AAGTGGATCTCCATCACAGAGGCCCTCGCCTTCTTCCACTGTTGCCTG 675 
Ly sTrp IleSerll eThrGl uAlaLeuAlaPhePheHi sCy sCysLeu 
210 215 220 225 

AACCCCATCCTCTAT 690 
AsnProIleLeuTyr 

230 



W2.W&*lr : 3 
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WIM<D&£ : 6 8 5 

mncDM : mm 
mom -*$t 

mmonm cdna to idrna 
mm 

CCATCCTAATACGACTCACTATA 23 
GGGCTCGAGCGGCCGCCCGGGCAGGTGCAGGTAGCAGTGACCCTCTGA 7 1 
GGCGTTTGGTGCTCCGGTAACCACCACGGCTGTAGAGCGAGTGTTGCC 1 19 
ATGGAACCGATCAGTGTGAGTATATACACTTCTGATAACTACTCTGAA 1 67 
MetGluProIleSerValSerlleTyrThrSerAspAsnTyrSerGlu 

1 5 10 15 

GAAGTGGGGTCTGGAGACTATGACTCCAAC AAGGAACCCTGCTTCCGG 2 1 5 
GluValGlySerGlyAspTyrAspSerAsnLysGluProCysPheArg 

20 25 30 

GATGAAAACGTCCATTTCAATAGGATCTTCCTGCCCACCATCTACTTC 263 
As pG 1 uAsnVa 1 Hi sPhe AsnArg 1 1 ePheLeuPr oThr 1 1 eTy rPhe 

35 40 45 

ATCATCTTCTTGACTGGCATAGTCGGCAATGGATTGGTGATCCTGGTC 311 
I lei lePheLeuThrGly I leValGlyAsnGlyLeuVal I leLeuVal 

50 55 60 

ATGGGTTACCAGAAGAAGCTAAGGAGCATGACGGACAAGTACCGGCTG 359 
MetGlyTyrGlnLysLysLeuArgSerMetThrAspLysTyrArgLeu 
65 70 75 80 
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CACCTGTCAGTGGCTGACCTCCTCTTTGTCATCACACTCCCCTTCTGG 407 
HisLeuSerValAlaAspLeuLeuPheVallleThrLeuProPheTrp 

85 90 95 

GCAGTTGATGCCATGGCTGACTGGTACTTTGGGAAATTTTTGTGTAAG 455 
AlaValAspAlaMetAlaAspTrpTyrPheGlyLysPheLeuCysLys 

100 105 110 

GCTGTCCATATCATCTACACTGTCAACCTCTACAGCAGCGTTCTCATC 503 
AlaValHisIlelleTyrThrValAsnLeuTyrSerSerValLeuIle 

115 120 125 

CTGGCCTTCATCAGCCTGGACCGGTACCTCGCCATTGTCCACGCCACC 
LeuAlaPhelleSerLeuAspArgTyrLeuAlalleValHisAlaThr 

130 135 140 

AACAGTCAAAGGCCAAGGAAACTGCTGGCTGAAAAGGCAGTCTATGTG 
AsnSerGlnArgProArgLysLeuLeuAlaGluLysAlaValTyrVal 
145 150 155 160 

GGCGTCTGGATCCCAGCCCTCCTCCTGACTATACCTGACTTCATCTTT 
G 1 y Va 1 Tr p 1 1 ePr oA laLeuLeuLeuThr 1 1 eProAs pPhe 1 1 ePhe 

165 170 175 

GCCGACGTCAGCCAGGGGGACATCAGTCAGGGGGATGA 
AlaAspValSerGlnGlyAspIleSerGlnGlyAsp 

180 185 

SE^iJ#-^ : 4 
SE^JcDg^ : 1 6 9 4 

ie^ijcdm : mm 
mom : -*«a 



551 



599 



647 



685 
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WMOWM : Genomic DNA 

mm 

mn : 

ATATACACTTCTGATAACTACTCTGAA 27 
I 1 eTyrThrSer AspAsnTy rSerGl u 
1 5 

GAAGTGGGGTCTGGAGACTATGACTCCAACAAGGAACCCTGCTTCCGG 75 
GluValGlySerGlyAspTyrAspSerAsnLysGluProCysPheArg 
10 15 20 25 

GATGAAAACGTCCATTTCAATAGGATCTTCCTGCCCACCATCTACTTC 123 
AspGluAsnValHi sPheAsnArg 1 1 ePheLeuProThr I leTyrPhe 

30 35 40 

ATCATCTTCTTGACTGGCATAGTCGGCAATGGATTGGTGATCCTGGTC 171 
1 1 e 1 1 ePheLeuThrG 1 y 1 1 eVa 1 Gl yAsnG 1 yLeu Va 1 1 1 eLeuVa 1 

45 50 55 

ATGGGTTACCAGAAGAAGCTAAGGAGCATGACGGACAAGTACCGGCTG 219 
MetGlyTyrGlnLysLysLeuArgSerMetThrAspLysTyrArgLeu 

60 65 70 

CACCTGTCAGTGGCTGACCTCCTCTTTGTCATCACACTCCCCTTCTGG 267 
HisLeuSerValAlaAspLeuLeuPheVallleThrLeuProPheTrp 

75 80 85 

GCAGTTGATGCCATGGCTGACTGGTACTTTGGGAAATTTTTGTGTAAG 3 1 5 
AlaValAspAlaMetAlaAspTrpTyrPheGlyLysPheLeuCysLys 
90 95 100 105 
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GCTGTCCATATCATCTACACTGTCAACCTCTACAGCAGCGTTCTCATC 363 
AlaValHisIlelleTyrThrValAsnLeuTyrSerSerValLeuIle 

110 115 120 

CTGGCCTTCATCAGCCTGGACCGGTACCTCGCCATTGTCCACGCCACC 41 1 
LeuAlaPhelleSerLeuAspArgTyrLeuAlalleValHisAlaThr 

125 130 135 

AACAGTCAAAGGCCAAGGAAACTGCTGGCTGAAAAGGCAGTCTATGTG 459 
AsnSerGlnArgProArgLysLeuLeuAlaGluLysAlaValTyrVal 

140 145 150 

GGCGTCTGGATCCCAGCCCTCCTCCTGACTATACCTGACTTCATCTTT 507 
GlyValTrpI leProAlaLeuLeuLeuThr I leProAspPhel lePhe 

155 160 165 

GCCGACGTCAGCCAGGGGGACATCAGTCAGGGGGATGACAGGTACATC 555 
AlaAspValSerGlnGlyAspIleSerGlnGlyAspAspArgTyrlle 
170 175 180 185 

TGTGACCGCCTTTACCCCGATAGCCTGTGGATGGTGGTGTTTCAATTC 603 
CysAspArgLeuTyrProAspSerLeuTrpMetValValPheGlnPhe 

190 195 200 

CAGCATATAATGGTGGGTCTCATCCTGCCCGGCATCGTCATCCTCTCC 65 1 
GlnHis I leMetValGlyLeuI leLeuProGly IleVal I leLeuSer 

205 210 215 

TGTTACTGCATCATCATCTCTAAGCTGTCACACTCCAAGGGCCACCAG 699 
CysTyrCysIlellelleSerLysLeuSerHisSerLysGlyHisGIn 

220 225 230 

AAGCGCAAGGCCCTCAAGACGACAGTCATCCTCATCCTAGCTTTCTTT 747 
LysArgLysAlaLeuLysThrThrVal I leLeu! leLeuAlaPhePhe 
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235 240 245 

GCCTGCTGGCTGCCATATTATGTGGGGATCAGCATCGACTCCTTCATC 795 
AlaCysTrpLeuProTyrTyrValGlylleSerlleAspSerPhelle 
250 255 260 265 

CTTTTGGGAGTCATCAAGCAAGGATGTGACTTCGAGAGCATTGTGCAC 843 
LeuLeuGlyVallleLysGlnGlyCysAspPheGluSerlleValHis 

270 275 280 

AAGTGGATCTCCATCACAGAGGCCCTCGCCTTCTTCCACTGTTGCCTG 891 
LysTrpIleSerlleThrGluAlaLeuAlaPhePheHisCysCysLeu 

285 290 295 

AACCCCATCCTCTATGCCTTCCTCGGGGCCAAGTTCAAAAGCTCTGCC 939 
AsnProIleLeuTyrAlaPheLeuGlyAlaLysPheLysSerSerAla 

300 305 310 

CAGCATGCACTCAACTCCATGAGCAGAGGCTCCAGCCTCAAGATCCTT 987 
GlnHisAlaLeuAsnSerMetSerArgGlySerSerLeuLysIleLeu 

315 320 325 

TCCAAAGGAAAGCGGGGTGGACACTCTTCCGTCTCCACGGAGTCAGAA 1 035 
SerLysGlyLysArgGlyGlyHisSerSerValSerThrGluSerGlu 
330 335 340 345 

TCCTCCAGTTTTCACTCCAGCTAACCCTTATGCAAAGACTTATATAAT 1 083 
SerSerSerPheHi sSerSer 
350 

ATATATATATATATGATAAAGAACTTTTTTATGTTAC ACATTTTCCAG 1131 
ATATAAGAGACTGACCAGTCTTGTACAGTTTTTTTTTTTTTTTAATTG 1 179 
ACTGTTGGGAGTTTATGTTCCTCTAGTTTTTGTGAGGTTTGACTTAAT 1 227 
TTATATAAATATTGTTTTTTGTTTGTTTCATGTGAATGAGCGTCTAGG 1 275 
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CAGGACCTGTGGCCAAGTTCTTAGTAGCT.GTTTATCTGTGTGTAGGAC 1 323 

TGTAGAACTGTAGAGGAAGAAACTGAACATTCCAGAATGTGTGGTAAA 1 371 

TTGAATAAAGCTAGCCGTGATCCTCAGCTGTTGCTGCATAATCTCTTC 1419 

ATTCCGAGGAGCACCCCACCCCCACCCCCACCCCCACCCCATTCTTAA 1 467 

ATTGTTTGGTTATGCTGTGTGATGGTTTGTTTGGTTTTTTTTTGTTGT 1515 

TdTTGTTGTTTTTTTTTTCTGTAAAAGATGGCACTTAAAACCAAAGCC 1 563 

TGAAATGGTGGTAGAAATGCTGGGGTTTTTTTTGTTTGTTTGTTTTTT 1 61 1 

CAGTTTTCAAGAGTAGATTGACTTCAGTCCCTACAAATGTACAGTCTT 1 659 

GTATTACATTGTTAATAAAAGTCAATGATAAACTT 1694 

IE^i#^- : 5 
SE^JCDS^ : 2 0 

mncom : mm 
mom 

mnomm : mom& (^dna) 

WM^m : 13. 15 

CTSMGTCTGK CMNTNKCYGA 20 

m^m^- : 6 

SEJIJOS^ : 2 6 
WMOW. : ®.Wt 

mom : -«i 

I2?IJ<£>*i3I : tik<Dmm (MDNA) 
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mnomm. : 8. 9. 17 (-fV^>) 



TAGAKSANNG GRTTSANRCA RCAGTG 



26 



: 7 

m&KD&Z : 2 5 

is^jcDM : mm 
mom : 

le^IJCDSS : ft&CDJM (MDNA) 
fe^IJ : 

TCATCCCCCT GACTGATGTC CCCCT 25 

BER!*^ : 8 
Se^iJCDg^ : 2 7 

is^ijcDM : mm 
mom : 

: (mdna) 
ccatcctaat acgactcact atagggc 27 

I2?lJ#-*§- : 9 
E?l]<©g& : 3 0 

mnom : mm 
mom : -*m 
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SEM : 



CGCGTCGACC ACAACATGCT GTCCACATCA 



30 



mmw^r : 1 0 

I2^J©g£ : 3 0 
WM<£>M : 
8£©ffc : -«t 

IE^J©a^ : fifc<0®Ea (^DNA) 
B2^>J : 

CGCTCTAGAT TATAAACCAG CCGAGACTTC 30 

@ajJJ#-5§- : 1 1 
I2?!J©S£ : 2 9 
: IS®? 

isom : — 

12^JCDaiS : flfeCD^ift (^DNA) 

CGCGTCGACC TTACCATGGA GGGGATCAG 29 

BS^H^ : 1 2 
Sfi^JCDg^ : 3 2 
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mom : — » 

®M<zmm : (MDNA) 

ie^i : 

CGCGCGGCCG CTTAGCTGGA GTGAAAACTT GA 

mmwf^r : 1 3 
mmomz 2 7 

«CD«[ : -#3t 

SS^iJcDa^ : ffeCD&ifc (-pfiScDNA) 
EJII : 

TAGCGGCCGC GTTGCCATGG AACCGAT 

I23«^§- : 1 4 
SS^IJCDS^ : 2 7 

mom : — « 

mmomm ■. i&omm (mdna) 

GCGTCGACTA AGGGTTAGCT GGAGTGA 

m&m^- : 1 5 

@2?lJcD:g£ : 2 0 
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U^JCDS^ : ffeCD&B (^DNA) 
CTGCACCTGT CAGTGGCTGA 

mnWr^ : 1 6 

le^IJOg^ : 2 7 
lE^lJOM : mm 

m<nm : 

mmcDmm momm (mdna) 

: 

TAGATGAGGG GGATTGAGAC AACAGTG 27 

W&m 1 ^ : 1 7 
Sa^iJ©S^ : 3 5 9 

@e^ij©M *. y t ym 

Me tG 1 uPro 1 1 eSerVal Ser 1 1 eTyrThr SerAspAsnTyrSerGl u 
15 10 15 




PCT/JP97/00299 



20 



-54- 
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GluValGlySerGlyAspTyrAspSerAsnLysGluProCysPheArg 

20 25 30 

As pG 1 uAsnVa lHi sPheAsnArg 1 1 ePheLeuProThr 1 1 eTy rPhe 

35 40 45 

IlellePheLeuThrGlylleValGlyAsnGlyLeuVallleLeuVal 

50 55 60 

MetGlyTyrGlnLysLysLeuArgSerMetThrAspLysTyrArgLeu 
65 70 75 80 

HisLeuSerValAlaAspLeuLeuPheVallleThrLeuProPheTrp 

85 90 95 

AlaValAspAlaMetAlaAspTrpTyrPheGlyLysPheLeuCysLys 

100 105 110 

AlaValHisIlelleTyrThrValAsnLeuTyrSerSerValLeuIle 

115 120 125 

LeuAlaPhelleSerLeuAspArgTyrLeuAlalleValHisAlaThr 

130 135 140 

AsnSerGlnArgProArgLysLeuLeuAlaGluLysAlaValTyrVal 
145 150 155 160 

G 1 y Va 1 Tr p 1 1 ePr oA laLeuLeuLeuThr 1 1 eProAspPhe 1 1 ePhe 

165 170 175 

AlaAspValSerGlnGlyAsplleSerGlnGlyAspAspArgTyrlle 

180 185 190 

CysAspArgLeuTyrProAspSerLeuTrpMetValValPheGlnPhe 

195 200 205 

GlnHis I leMetValGlyLeu! leLeuProGlyl leVal I leLeuSer 
210 215 220 
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CysTyrCysIlellelleSerLysLeuSerHisSerLysGlyHisGIn 
225 230 235 240 

LysArgLysAlaLeuLysThrThrVal I leLeuI leLeuAlaPhePhe 

245 250 255 

AlaCysTrpLeuProTyrTyrValGlylleSerlleAspSerPhelle 

260 265 270 

LeuLeuGlyVallleLysGlnGlyCysAspPheGluSerlleValHis 

275 280 285 

LysTrpIleSerlleThrGluAlaLeuAlaPhePheHisCysCysLeu 

290 295 300 

AsnProIleLeuTyrAlaPheLeuGlyAlaLysPheLysSerSerAla 
305 310 315 320 

GlnHisAlaLeuAsnSerMetSerArgGlySerSerLeuLysIleLeu 

325 330 335 

SerLysGlyLysArgGlyGlyHisSerSerValSerThrGluSerGlu 

340 345 350 

SerSerSerPheHi sSerSer 
355 359 
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K*n- KtSDNAo 

XliiDNA^DNAt^ot, v^^PBSF/SDF-1 tig^WtE^: U-t?:/^- 
7£1££*Tf S*'U^:/^ K*3- KtSDNA, 

4. E^©E51J#-^ : 1 K3E«©ffl£8e?!lCD£glJXIi— gpcDDNA. XtiS 
DNA^DNATiot, 1 J!sJ-h©££©$Cffc N ttfilK J*AX(*fi&©4?tt 
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Ko ~~~ 

9. v-5xBBijl^3ffiB&f$DW3 4 {CME-T*. If ^ 6 ~ 8 ^-Tft^iBiBcD'tf 

i o. m&m i ~5 t^-rn^E«oDNA^triB^^^-o 
i 2. ^^Bf?Lii»^T$>'Sis^i iia^oBM^m^o 
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Ht/iSftK^bT^V+a^-h^^Ii, SO 
(b) Slfflfl&Kfctt* HIV-l©J^£1££##rr£XfI, 

^msct^atts, a i DsiBiatfflxiiH i v- i munmwm 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



EO/US 
PCT/JP97/00299 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

United States Patent and Trademark 

Office 

(Box PCT) 

Crystal Plaza 2 

Washinaton DC 202^1 

ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

13 August 1998 (13.08.98) 




International application No.: 

PCT/JP97/00299 


Applicant's or agent's file reference: 

97-01 6-PCT 


International filing date: 

07 February 1997 (07.02.97) 


Priority date: 


Applicant: 

KISHIMOTO, Tadamitsu et al " 



1. The designated Office is hereby notified of its election made: 

in the demand fifed with the International preliminary Examining Authority on: 



15 July 1998 (15.07.98) 



| | in a notice effecting later election filed with the Internationa! Bureau on: 



2. The election | X | was 

□ 



was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer: 




The International Bureau of WIPO 




34, chemin des Colombettes 






1211 Geneva 20, Switzerland 


J. Zahra 




Facsimile No.: (41-22)740.14.35 


Telephone No.: (41-22)338.83.38 




Form PCT/IB/331 (July 1992) 




2182902 



WIS PAGE BUNK mm 
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